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TIJTRODUCTION
The study of the methods of treatment of burns is
a difficult one since, as Glover

(28) states,

"The

surface area and amount of ti. ssue involved in each is

'.

different."

Therefore, j_t is difficult. to evaluate the

results obtained by each type.
The etiology in a burn case is already establisl:ed.
Throughout history reference isma.de to f:fre.

It would

seem that fire has helped develop our civilization, and

at present it :ls a great aid in destroying that same
. civilization.
f
!

•

Dupuytren' s classif:fe:-ati on of burns is .used as it

'f s given by Bancroft (4):
Fir st degree - Eryth ema
Second degree - The formation of'
blisters.
Third degree - A considerable
amount of epithelium fs des
troyed so the papillary layer
of the derma is exposed. Some
fnterpapillary epithelium, hair
foll:i cles and glands are unaf
fected.
Fourth, fifth, and sixth degrees,
as described by Dupuytren merge
one into the other, and are
based largely on the depth of'
the burn.
An attenpt is na de here to. cover the various types

\of treatment with particular reference tolocal treat1

ment.

The techn1 ques used are di scuss.ed so that the

,,
··-: ...• /'

.
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advantages and disadvan§ages of each may be better understood.

Since shock is common to several conditions and

,,

is a subject in controversy in itself, shock is m_entioned
only where the various men believed that their form of

local treatment had some influence on it.

Reference is also made to the thesis's of Dilworth

(21) and Hawkins (34) for information regarding the

theories of toxemia considered in themselves.

The theo

ries are considered here as they affect the type of
treatment under discussion.

-3OBJECTS .AND RATION.ALE OF TREATTul.ENT
Each author has at one time believed that his method
of treatment has certain advantages over others, but as
usual when there are

IJB.

ny methods of treatment, each

leaves something to be desired.

11he ideal local treat

ment would be a dressing that would be analgesic, anti
septic, non-toxic, of a stable nature, easy to apply,
stimulating to the healing of tissue, cleansing, and_
non-irritating.

It should also stop the breakdown or

tissues, aid in the prevention of shock, present an easy

nursing :[V.'Oblem, and prevent the formation of scar tissue
and contractives.

If all the above are present, the

patient will be a grateful one and the attending surgeon
would be satisfied that he did a good job.

Some men in

clude among their objects of treatment the exclusion of
air from the damaged area as it is their belief that ex
posure to air causes the patient much discomfort.

l
1

I
I

-4COAGULATION IN rRENL1:MENT OF BUR.N'S
1

Ehrenfried (24) in referring to picric acid des

cr1.bes what is attempted in coagulation treatment as

"Forms a prot-ective, aseptic scab • • • which

follows:

heals up ruptured lymph spaeeis, protects exposed nerve
endings, and splints the wound in such a fashion that
epthelial proliferation may proceed rapidly beneath,
simulating Nature's method.

This artificial scab pro

tects against infection from external sources and pro
motes rapid and painless epidermatization."

The above

quotation seems to pretty well fit the idea of the co

agulation treatment.
The earliest use of the tannic acid eschar is be
lieved to have been among the Chinese in the sixth cen
tury, B.

c.

The strong tea they used has a tannic acid

concentrati..on of about seven per cent; however, this
method of treatment became lost for some time.
:Mitch�er (59) r�arts that an attempt was made to
coagulate surface proteins by Petit and Lister in the
nineteenth century.

These men used

:re rchloride of ne r

cury as a precipitating agent; however, the patients so
treated either died or suffered severely from nercurial
poisoning.
!
I
I

ilt,-t�';,;,,,.._, .1_,;.,,,v,c:, .•
S

. •,�

-5Also, late in the nineteenth century, Horwitz ( 42-)
mentions the use of silver nitrate for the local treat
ment; however, this is just one among many methods used
at this time.
About the turn of the century picric acid enjoyed
a certain popularity.

Other men such as Levings (47),

Foote (26), Kern (44), Colquhoun (16), and Maingot (51)

wrote about the use of·picric acid.

A ten per cent

aqueous solution as usually used; however, sometimes it
was quite painful.
was also available.

A six per cent a�coholic solution
The last article noted in the litera

ture on its use was written by Colquhoun who believed it

to be often responsible for a dermatitis venenata picture
with edema, erythema, and vesiculation.

He also comments

on the toxicity in �neral and goes on to say that he
doubts its antiseptic value.

Maingot believes that the

mortality of treated burns is cut in half when tannic acid
is used instead of picric acid.
Davidson reintroduced the tannic acid treatm.ent of
burns in 1925 and his treatment soon met with many favor
able comments.

As soon as others tried it there was disa

greement as to concentration ot the solution to be

used

so that it may vary from 2.5 per cent up to 20 per cent.
The technique is to spray the burned areas where a third

!
i
I

.l . ,.,-).,
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-6µegree burn is present after thoroughly cleansing the
affected area.

The area is usually sprayed each hour

until an eschar is formed.

rhe eschar may form any

1

where from twelve to twenty-four hours.
The above mentioned method may be found in many
places in the literature as in the writings of Wilson

(Bi>), Howard and Allan (43), Homans (40), Cohen (14 and

15 ) and Milford ( 5 8) •

In considering the value of a tannic acid eschar

it is obvious that air is excluded from the injured sur
The eschar is believed to aid in the prevention

face.

of toxemia as the protein is fixed in the burned tissue

and cannot be lysed.

The eschar prevents a new infec-

'l'he outpouring of fluid from the burned surface

t ion.

is s1D pped.
r.rannic acid does not seem to tile antiseptic to any
degree.

Another disadvantage is that the solution should

be made up fresh.

The time interval before the eschar is

formed is also considered a disadvantage.

This substance

is also hard on the linen used around the patient.

The

use of ta.nnio acid does not seem to stimulate tissue
healing.

Despite the advantages and disadvantages the

method's advocates bel�eve that the mortality from burns
was reduced to two-thirds of that when previous methods
of treatment were used.

1:

-7Shillito (72) in 1929 initiated a variation in the

silver nitrate treatment by utilizing light with a one
to five per cent solution of silver nitrate.

A mercury

vapour or tungsten arc lamp is placed six to twenty
inches fran the sprayed lesion.
agulum is the result.

A black, dry shiny co

An.other application is made within

twenty-four to thirty-six hours.

The coagulum. has the

ability to prevent over-irradiation and seems to have

about the same properties as that formed by tannic acid;
however, the author explained he used this treatment on
second degree burns only.

His rationale is that the sil

ver nitrate is ionized by the light, and the light has a
\.__/

bacteriocical effect along with a sedative effect on the
'

peripheral nerve ends.

j

!
1

The next coagulative treatment was the use of fer

ric chloride introd�d by Coan (12) in 1935.

AB is the

case in many discoveries, this one was entirely accidental.

It was found when a man fell into a vat of boiling ferric
chloride.

'I'he technique used is to paint or spray over

denuded surfaces a mixture of:
Tincture ferri chloride
Sodii hydroxidi
Aq. dest. q. s. ad.

.I

15.0
0�3
30.0

Tincturae :rerri chloridi may be painted over first and
second degree burns.

J
•
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All the advantages claimed for the tannic acid
treatment are claimed here with the addition Of having
a stable solution and a more flexible coagulum.

T'he

men innovating the treatment believe it is easier to
detect neurosis and infection beneath this eschar.

The

disadvantages are the same as tannic acid; however, if
the tincture is used, faster action is obtained, but
the dressing is more painful to the patient.
Due to the length of time it takes to form an eschar
with tannic acid, silver nitrate was added to the treat
ment.

Bettman (6) is given credit as the originator of

the technique where five per cent tannic acid is followed

by spraying on ten per cent silver nitrate.

was also described in 1935.

The technique

This method eliminates the

objection of the· sl..ow fomnation of an eschar and conserves'

the body fluids sooner • . Some experimental '\Wrk was done on

animals and it was found that seventy per cent of the body
fluids may be lost in twenty-four hours if the burn covers

one sixth of the body surface; howeve; by saving fluid the

kidneys and other organs are saved from fluid concentration.
The silver nitrate is believed to penetrate far enough to
have some antiseptic value.

The claim is made that a

thinner, more flexible eschar is formed which is not so·
apt to cause constriction.

A constriction such as around

\

-9a limb, may result in a contracttire which is a serious
disadvantage.

'I'he nursing problem is somewhat simpli

fied here.
The authors who agree as to the use of t annic acid
or the Bettman modification agree that skin grafts are
often necessary, but they disagree on the use of stimu
lating dressings and the handling of infection beneath
the coagulum.
Wilson and Cohen believe if pus flloats up the es
char, the eschar should be stripped off and wet dress
ings and antiseptic lotions are of no value.

Cogswell

and Shirley (13) use one-fourth per cent ohloragene so

lution packs to clean up the infected region through
the
"
opened eschar. Hartman and Schelling (33), utilizing
the standards prescribed by the Federal Food and Drug

Act for testing, found tbit any tric�asol 1:28,000 was
effective against E. typhi ands. aureus when com�ined
with tannic acid and hence would eliminate infection.
Their idea was successful, but the dressing was so ir
ritating it had to be abandoned.

Mccorkle (54) after

getting a ooagulum from silver nitrate and tannic acid
uses one per cent gentian violet over the surface tor
several days to keep down infection, or if he finds it
necessary to split the eoagulum, as when the burn en-

\

-10?ircles an extremity, to prevent a contracture, he
sprays the defect with gentian violet.

Morhardt {61)

uses one per cent aqueous gentian violet before utiliz
ing the silver nitrate tannic acid treatment.

Another

recent article by Cohen mentions the use of one per
cent brilliant green in thirty per cent alcohol to paint
the coagulum daily to keep down infection; however, a
more recent article by the same author expresses the

belief that the infection can usually be handled by the

body, although he used ,sul:tra.J1ilam.ide orally on the
burned soldiers evacuated from Dunkirk.

When using

sul::_:f°lanilamide he tries to build up a blood level rapidly.

Heuschen (36) also makes use of sulphanilamide.

Glover

utilizes dressings of Dakin's solution over the eschar

when it begins to curl at the edges to reduce the danger
of infection.
As in other fields of medicine there is a tendency
for methods to change like the swing of a pendulum.

Skin

grafts were recommended by such men as Holmes (39), Roberts

...

( 67) , Levings, Lexer and Bevan ( 48) , Dorrance, Wilson and

others.

i
j.

Poyner (66) dakinizes the granulating surface

betor� using pinch grafts.

Amore common type graft

seems to have been the Ollier-Thiersch graft.

Hettl.'3ehen

uses a graft between the thickness of the Thiersch and

1,.

,.,.,-·

'-"..

-11Wol:t'e grafts which he per:rorates with multiple incisions

to allow discharge from the granulatfing surface to
eseape.

The rubber sponge bandage was �ieoo�ended l;>Y Luxen-

berg ( 50) in 1933.

A pieee of vaseline
gause is plaoed
J
•

i

next to the granulating area and is �allowed by fluffs

of gauze to aid with drainage.

Sheet wadding is placed

on next to protect �he surrounding skin from irritation

by the sponge.

A rubber sponge is +en applied to eover

the entire granulating area and is �andaged on with gauze
'

I

or an ACE bandage,tt.1,:,advantage beinfg tm t the part so

bandaged may still be.used.

By 193� Cookely (11) was

using an early skin graft following Ian esohar to prevent
contracture at the flexor suritaces

9f'

joints.

Cogswell and Shirley utilized �ltra-violet light,

scarlet red ointment, coi��iver oil jointment, or oxy
quinoline sulfate scarlet R gauz� b�tore grafting; how

ever, they :make no recommendation o� which to use•on the

granulating. surt,ace left after the 1oagulum has been re
moved. 'lhese men recommend the use of homogratts to pre-·
1

vent septic absorption if autograf't
The use of the oxyquinoline s

caruJ.ot be ob'tained.

fate scarlet R dress

ing is recommended by Bett�an while Branch (7) recom-

mends the use of scarlet red

t.

Scarlet red

'\_,:

-,, .

. .. '·. ,«&,�+:I

-12ointment was started by Fischer in 1906 and reference t�
it are found mainly in the German literature accarding
to Herz (37) who uses scarlet red ointment eight per

cent.

im area ten by three inches was filled with solid

skin in eleven days by changing the dressings three times
per day.

This ointment was used at the periphery, and

boric acid ointment was used in the center.
"

The more recent developments in the uses of tannic
acid seem to be the use of

-SUlfianilamide internally and

the care taken when a coagulurii is plae-ed over the fingers
and hands.

Cohen places a sterile dressing over the re

gion. and movements started vlithin one week of the injury.

Tannie acid jelly has also been developed which was be
lieved to be of value in the first aid care of the men
evacuated from Dunkirk.

The men inyured seemed to do

well although some of them had developed a septic condi
tion with this type first aid.
O:ne recent product contains tannic acid ten per cent,
metaphen 1: 5000, beuzyl alcohol four per cent and a ro mbin
ation of potassium, sodium and calcium chlorides to make
the solution isotonic when the product is diluted with
four parts of water.

'!'he product has been developed-with

the idea of getting an antiseptic affect from the meta
phen and an anesthetic effect from the be�zyl alcohol.

'(,

-13A�TIFICIAL CRUSTS
In keerd ng with the idea that air must be excluded
from the burned surface many devices to form an artif5.
c5o.1 crust have been used.

In 1842 Robert Liston (49) recomrnEll.ded the use o f

an a rt;i:ficial crust of tar, pitch, :flour, starch, or
hair powder.

Then he went on to recommend the separa

tion of injured parts to prevent cohesion.

It does not

seem proper to give Liston credit for the kinds of

treatm�nt as he was merely reporting the ideas of his
t:ime.

No recommendation waw made regarding the various

treatments as to classificati on of burns.
Goldbeater's skin, a tough membrane of ox's cecum
or from the intestines of other animals, was placed over
burns of the second degree, but Attlee· ( 2) in 1858 has
a different treatment for third degree burns.
The first rr.ention of collodion found was made by

Helmuth (35) in 1879.

Another method mentioned is the

uses bf molasses and honey to cover the lesion.
jA.bout the t :i:me of World War I the "Am.brine treat

ment"' was introduced in the United States by Sherman

(71) who reported three th ousand cases with what he b�-

lieve� were good results.

A Frenchman, Barth� de Land-

-14torte,
introduced the treatment in 1914.
'

The dressing

consists of paraffin ninety-two per cent and a combina

tion of oil of eucalyptus, olive oil and beta maphthol
to make eight per cent.

The affected area is dressed

after it has been thoroughly cleaned and dried.

Melted

paraffin is now sprayed over the burned area until a
thiei.k coat as been applied.
Keen mentioned the use of paraffin dressing after
irrigating with acriflavine 1:1000 and baving a reason
able degree of assurance the wound was clean.

He used

a c ombination which was made up in the following percen
tages:

scarlet red,0.2; eucalyptus oil, 2.0; olive oil,

5.0; adeps lanae hydrosus, 4.0; paraffinum molle, 21.0;

and paraffinum durum, 67.8.

Other combinations contained

betanaphthol, eucalyptus oil and olive oil or resorcinol
and sudanlor �osin and beeswax, or olive oil and asphalt.

By the ad4i tions to the paraffin it was believed the

additiona advantages of stimulation of healing and some
antisepti

value might be gained.

Main ot, who was still using the method in 1937,
applied a thin layer of cotton over the paraffin, more
paraffin, and so on alternating the lRyers.
dressing

A fresh

as applied each day and sometimes irrigations

of acrifl vine or 1:1000 were used instead of sterile
water.

en.gross contamination was found, sodium

.i

i

i

1
,;

-15Skin

sulfate or sodium. chloride ten per cent was wed.
grafts were used when necessary.

Industrial medicine still finds use for this type

of dressing according to Zeiss (86) who in 1940 reports

his method of treatment.

It is believed advisable to

change the dressing daily each time finishing with a
layer of cotton bandaged into place last.

His method

allows inspection of the injured area each day.

When the

dressing has been removed, a solution of 0.5 per cent
sodium hypochlorite is used to remove drainage, the le
sion is irrigated with Dakin's solution for two or three

days.

Early grafts are used.

If the wound is contamin

ated with tar, the first time the paraffin is removed,
the tar will come with it.
By using an artificial crust air is excluded from
the burn which has an analgesic effect according to
some, and it also prevents additional infection by
bacteria.

The dressing is a nott-toxic one and does not

cause irritation.

Whether or not this type dressing ·

helps stop the break down of ti. ssue, aids in the preven
tion of shock, and presents the formation or scar tissue
and contractures is a debatable point.

The nursing prob

lem is simplified in that there is no danage to the bed
linen and the lesions require attention but once a day.

!

-16Paraffin does not seem to have any antiseptic

value or seem to be cleansing except wl:ere tar has
caused the burn.

Although paraffin is a stable mix

ture of hydrocarbons, it must be kept warm in order to
spray it on the wound. ':2eiss claims it is an adva.n-'

tage to change the dressing daily so that the burn may
be examined; however, a transparent crust would remove
this objection as one could see·the burn through the

crust.

i

-17OILY DRESSINGS
Surgery books after the Civil War mention the use
of Carron oil, which is composed of half linseed oil and
half lime water, for second degree burns.

Holmes men-

-tions this type dressing and also ·the use of carbolized
oil when the mund begins to have a putred odor.
wound was also swathed in wool.

The

An interesting side

light is the use of carbolic acid, cas�arilla bark or
iodine to sweeten the odor of the room as a foul odor
would destroy the appetite and cause diarrhea.
Foote mentions the

U3

e of an oil dressing in second

degree burns to protect the lesion from changes in tem
perature and also from the air.
Ointments are recommended for first degree burns by
Lexer and Bevan.

Following World War I Horan (41) advocated the use

of dichloramine T which he used in an undisclosed number
of cases.

The solution used was two per cent dichlora

mine T dissolved in chlorocosane, which is chlorinated
paraffin wax.

The solution is sprayed on the burned

surface and followed by wet compresses of the same which
are changed daily.

This method was used as the oily

base prevents ease of changing dressings� has some

-18-

antisepti.c value, and retains it properties for twenty-.
four hours.

At the appearance of granulations aseptic

vaseline compresses (ninety-one parts vaseline, six
parts paraffin, and three parts resin) were used.
necessary the Dan's

When

pin prick graft was employed •

.Although carron oil maintained quite a popularity
before the World War I, little was heard of oily treat
ment following the war.

Some workvns done by Steel (74)

in 1922 using a hot air mineral oil treatment.

The lo

cally burned areas are sprayed three times a day with

mineral oil, and the patient is placed under a light
cradle.

'I1he patient lies on a gauze pad which is

changed daily and is allowed to asstUD.e any position de

sired.

The physical chemistry of oils in the treatment

of burns was not investigated until later, but clinically
it was believed that suppu�ation was reduced and adherrent
material separates and falls off in about a week.

The

exuded serum forms small, ltUD.py crusts which fall off
or are picked off every second day.

There was little

handling of the patient, and the method was cheap.
analgesic effect was obtained.

Some

Since no debridement was

used the clothes were removed with warm saline solution.
The treatmen1'was not used on areas where there was much

vharred tissue •
.\.._....,.

-19.Antiseptics such as eucalyptus oil and carbolic
acid have been added to linimentum calcis, while Tomb

(78) used chlorinated lime in the liniment as it had

the properties of the original liniment plus the anti
septic values of �he hypochlorites; however, the new
type of liniment must be made weekly because of deter
ioration.

No cases where this treatment was instituted

were reported, but it was used in iron foundrys where
the burns were said to have healed rapidly without
pain, suppuration, or rise of temperature and with
sloughing of dead and dec::mmposing tissue taking place
I

at a rapid rate.
At times proprietary treatments come out such as
, Anticsts

which wasnot accepted by the N. N. R. but

for which extravagant claims were made.
Frovitamin A ointment was used by Baker and Vona

chen (3) in 1937.

fhe carotene or provitamin

A

is de

rived from a plant s:> urce as fish liver oils become
rancid as they contain free fatty acids which also
give off an odor.

Preservatives might also have an

effect on the wound.
units
ment.

Carotene E31uivalent

to 2000

ot Vitamin A per gram is used in-the

Oint�

A eacao butter base is �sed Viith petrolatum to

get the des ired consistEn cy as the oaoao butter is said

-20"--...-··

to penetrate tissue better.

The base is sterilized and

carotene is placed in the base at 65 ° c then the ointment

is filmred and parked.
No controlled experimentation was done, but nine
teen burns of all three degrees were treated by apply
ing the ointment once a day.

Cod-liver oil had been

used in the past by such men as Seiffert, Jru.eller, Loehr,
Drummond, Green and Mellanby, Proto, and Steel; however,
Proto found that by applying A and D directly to the
wound it wea_stimulating.

Baker and Vonachen believed

Vitamin A was the effective part of cod-liver oil and
they say their treatment was successful in some instances
where others failed.

Berlien and Davis (5) and Hardin (31) have used

cod-liver oil and vaseline and believe the ·chief values
are the relief of i:ain and stimulation to epidermal
growth.
one reference was found on the use of aloes in an
ointment.

Crews (17) cleaned up the injured area and

sometimes used a preliminary wet dressing of a teaspoon
ful of each borax and sodium chloride in a quart of water.
Vesicles were collapsed and mercurichrome injected.

With

the area ready to be dressed th� ointment, consisting of
two drachm.s of -mineral oil and one ounce of white vaseline
was spread one-eighth inch deep on several layers of

J

-21sterile gauze.

The dressings are laid ointment side down

on the wound and bandaged into place.

Dressings are

changed every two days and only four to six dressings
are usually required.

This regime is fb llowed by zinc

stearate or some other bland dressing.

The aloes are

claimed to be analgesic, and to promote healing.

The

drug is an astringent and is claimed by some to be an
abortifacient, but the author m.d no t:n::>uble in the two
cases where abortion could havE/ocourred.

No cases were

presented where the patient's lite had been endangered.
Collins and Wright have used aloes in roentgruologie
injuries.
Some recent experimental work has been done by

Thompson, Clayton and Howard (77) which tends to up-

hold the former use of carron oil.

Work was done on

guinea pigs and rabbits, and they found tl:a t uncontaminated
wounds healed quickest when treated with an oil such as
cod-liver oil or carron oil.
as the oil penetrates.

Neurotic tissue is liquefied

•rwo other advantages are a com

fortable dressing is used and new growth is stimulated.
The oils were studies from. the view of interracial
films.

When tannie acid and protein are combined, _ a

mutual coagulat_ion occurs which is hydrophilic in
makeup.

Vj

Oil/protein membranes are both hydrophobic and

hydrophilic, and as cell membranes must let both water

\.·
',

-22and fat soluble materials pass through; an attempt at
analogy is made here.

'I1heae men believe tm t the film

has an ability tq absorb toxic materials better than
the tannic acid type.

It also seems thnt better drain

age is obtained when oil is used.

v

Reference was made

to some "WOrk by Lohr who found that streptococi:i,
staphylococci and Bacillus coli perish in cod-liver oil.
These authors also refer to Haas who did some work
with lipoid material and water by making subcutaneous

injections of cod-liver oil into a guinea pig.

It was

found that distinct membranes similar to elastic tissue
are formed.

The article suggested that :further work be

done along the lines that they had laid down.

If the

results obtained are true, they fulfill the desirable
qualities necessary in the ideal therapy with the
possible exception of aiding in the prevention of shock.

.;;id
">

w� }i

-23WET DRESSINGS AND BATHS
The older surgical texts such as Liston and Hor
witz mention the use of cold applications as burn
therapy while Foote specifically mentions the use

or

gauze strips, soaked in normal saline for second de

gree burns or moist dressings of alum.ium or boric ace

tate which have been kept warm.

as they loosened.

Sloughs were cut away

Lexm., and Bevan, after the removal

or gross dirt, recommended boric acid or soda solution

warmed for use on second and third degree burns.

They

also recommend the use of. grafts following warm water

grafts.

Lord Lister is said to have used a satur�ted

solution of boric acid which was later condemned by

s::>me on the same basis that norm.al saline was condemned.

Such solutions are believed to hydrate the esehar and

liberate any toxic products which had been trapped there.
These recommendations were all made previous to 1908.

Acetic acid one-half per cent on a sterile dressing

of turkish toweling to hold the heat was used by Dorran.ce
and Bransfield (22) in 1922.

AB soon as tae initial

shock was over, the patients were placed in a saline

bath at 110 ° 1., and the clothing was eut away.

'?he

aoe�ie aeid dres�ings were kept saturated and baths

-24were given twice daily.

Un the seco nd or third day

criss cross cuts are made to form two centimeter
squares to let thEficid get to all parts which aids in
forming the slough. The object is to cut completely
through the charred rraterial so there will be litt le
reabsorption.

The dressing is used until a char sur- ·

face is present so the surface may be Dakinized.
a graft follows.

Then

One-half per cent wet acetic apid

sterile dressings are said to alleviate pain in first
degree burns.

The rationale here was that damage is

done by toxalb�in immediately after the injury as in

the case of' a crushing injury of a llbmb where.the

patient may die when the tourniquet is loosened on ar
rival at the hospital.
Reasoning that since the histopathology of burns

and frostbite was similar, Rose (69) in 1936 had a

rationale of treatment whi ch was based on the limita
tion of edema and the lessening of tissue damage by
stopping vasodilatation which would cause some capillary
walls to rupture.

The procedure was to remove a·s much

clothing as possible bef'ore submerging the injured parts
in cold tap water.

When the face is burned, cold dress

ings are applied to it.

Pain is relieved which the

author states helps relieve primary shock.
\.__/

Harkins (32)

mentions the work of Blalock and Underhill who mowed

-25that in burned animals the edema fluid at and around
the site of the burn may equal over fifty per cent of
the blood plasma volume.

Fluids are given orally and

i�ravenous medication may be started when the patient
is s till in the tub.

At first the temperature is 60 °

to 70 ° F. and by the beginning of the third hour it is

raised to 98 ° F.

Sedation is then given, clothing re

moved, and any scrabbing to be done takes place.

Rose

follows with the tannic acid and silver nitrate coagulum.
Meyer and Wilkey (57) attempted to evaluate the

methods used at the Cook County Hospital up to 1938.

Although mildly contaminated wounds were treated with

five per cent tannie acid, the patient was first placed

in a tub containing a solution of ID dium bicarbonate to
cleanse the surface.

Next fat solvents were used.

Then

the burned area was washed with white soap which was be-,

lieved less irritating than green soap and later irrigat
ed with boric acid solution.

Where the wound was se

verely contaminated moist saline or boric acid dressings
were used.

The dressings were changed three to four

times daily, each time washing the area with soap and

water.

Xeroto:rm., tribromphenol, plus biSln:uth, strips

which are sterile gauze with sterile vaseline containing
three per cent xeroform. are used later.

The strips art

ehanged daily, each tim.e cleansing the area with bor-io

-26acid and white soap.

'fhe strips are covered with sea

sponge and rand.led in the manner reconrnended by Luxen
berg.

These men admit hospitalization is longer, but

they believe the mortality is lower.
Special reference is made to the bath procedure

by Lavender (�6) in 1939.

He mentions the belief that

burns are usually deeper than scalds.

The cases treated

were first hospitalized and given supportive therapj.
After an initial rest period, the patients are given

some form of mild sedation and placed in a hammock in a
large tub of water at 100 ° F.

The water contain.$ ·'one

pint of aque9us green soap which is the same as the U.

s.

P. tincture except the oil of lavender is omitted

and water replaces the alcohol then.

tered as usual.

The soap is fil

The patient remains in the tub five

to ten minutes and is removed to a sterile sheet where
debridement takes place with sterile gauze.

•rte latter

process should not take over four to five minutes.
Dressings of old linen or cotton, not gauze, are placed
on the injured areas after they- bave been soaked in
Burrow's solution (alum, five parts, ancy.I.ead acetate,
twenty-five :p3.rts, dissolved in 500 parts of water), two
ounces to a quart of water.
stantly wet.

The dressings are kept con

The following day the patient is tubbed

with the dressings on as they will float off.

I

Dressings

\_
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are applied immediately after each bath.

By the t hird

day of treatment the IS.tient can usually t lerate an

hour in the tub.

Each day the time in the tub is extended

finally using the tub twice a day.

All th

fluids de

sired are given while the patient is in the tub and mild

exercise is encouraged to prevent contract es.

_a time the patients begin to look forward

After

tubbing.

Grafting can be done without any further p SIS.ration;

however, if pyocyaneus infection is presen us� dress
l
ings containing one. per cent acetic acid or two or three

percent a.mmoniated mercury if Barrow's sol�tion is not
su:t'ficient.

Rats were used in an experimental work by Smith,'

These men bui t a wooden
l
cabinet with glass windows into which could b� forced

Risk, and Beck (73) in 1939.

air and atomized water that had been heated! to 2500 C.
to sterilize and then cooled to 90 ° F. Twof hundred cu-

bic feet of' the mixture per minute were senf into the
cabinet. By branding the animals with � brrss rod

some equality in the size and depth of the burns could

i

be obtained.

the cabinet.

.After branding the rate were flaced in
The animals treated in this mrnner healed

more completely

and faster in four weeks.

tages of healing was at least nineteen per

The percen�
ent more

I

-28than where no humidity was used.
used for each test.

Tvvelve animals were

Tests were also made using surgi

cal excision or t annic acid with and va. thout moistu- e.
The poorest results were obtained where tannic acid alone
or butesin picrate alone were used.
A more portable method of bath procedure was de

vised by Bunyan (9) in 1940.

The burnt area is washed

with a five per cent solution of electrolytic hypochlo
rite at loo ° F. as a superficial method of cleansing.

Next an appropriately coated and shaped silk envelope,

which is made watertight by resins, is slipped over the

\_/

affected area.

A watertight seal ot some sort is mtde

with the body.

Two openings are necessary in the en

velope so that liquids may be put in and taken out.
The author 118.es two solutions:
F. and B.

A. sterile water at loo 0

normal saline with sufficient electrolytic

hypochlorite (containing one per cent sodium hypochlo
rite) to make a five per cent solution.

The two solu

tions are connected to the envelope by a Y tube so that
the solutions are connected and on reaching the burned
surface will contain equal parts of each.

The envelope

is agitated,, and in twenty minutes the fluid is ·run ott.

More hypochlorite may be run in to take· off tlB. t which
combined with the dead organic matter.

The procedure

is done three times per day when infection is present,

-29and twice when not.

The envelope is left on until the

wound is l:ealed or a graft is attempted.
I.

Some advan

tages for this method in particular are it can be used
with compound fractures and can move affected limbs.
The author believes less mental trauma is experienced.
The War Wounds Committee of the Medical Research
ColUlcil of England also makes use of wet dressing which
will be discussed with the sulphonamides.
Edmunds (23) recently wrote an article on treating
superfic ial granulating surfaces where he uses a wet
dressing of one-half per cent chloramine.

Tubes are

perforated in many places and placed between two layers
of cloth.

The solution may be injected each six hours

and it is only necessary to change_dressings every three

days.

The men who advocate wet dressings believe their

, method is the best as epithelial proliferation and.new
granulations are not disturbed but instead the moisture
is believed to stimulate epithelialization.

A moist

surface is said to retain some carbon dioxide normally
released which keeps the pH low thus reducing the amount
of infection.

The burned area is kept cleaner and there·

is no coagulum to trap pyogenic invaders.

Separation

and s loughing are said to occur earlier.

This method

helps prevent contractures and adhesions.

Graftsj can

-30be started earlier.
comforable procedure.

It is said to be a soothing and
Bunyan claims his method mini

mizes the loss of body fluid and protein which is hard
to believe when it is compared to the tannic acid method.
If his method is as so othing as claimed, it should be a
factor in combating a nerve type toxemia as well as
keeping the bacteria l f actor low.
One great disadvantage seems to be the difficulty
in having the proper equipment f or the more elaborate
set ups when VDrking under wartime cond iti ons.

I

-31DYES IN Till., TREATMDIT OF Bt1TlTS

Acrifl.avine has be€n used for sme years as an anti
septic.

Work was done by BrownhJg (8) in 1934 on antmals

whi. ch proved to his satisfaction thg_ t acriflav:i.ne vras the
best anti-septic.

His articles also site cases where it

ha.s been of great value in thepracti-ce of medicine.
Crti�shank (lg) made numerous cultures o:f infected
burns and found the most common infecti.ng agent to be
Streptococcus hemolyticus so he agrees with the work of
Graham and Brovming who used flavines and also the work
of Aldrich who used gentian violet.
Attempts have beenmade to combine the use o:f tannic
\...._,,

acid wi. th gentian

vt olet

as did Coakely who ts ed tannic

acid :five per cent and gentian violet one per cent.
Extensive burns were treated by Bnanch in 1937 with
s:i lver nitrate and methyl rosaniUne (gentian violet).
A ten per cent solution of st lver nitrate was sprayed on
to lay down an immediate white COBoO"'l..llmn which is followed
by the appli cat:i on of' a one per cent s::, luti on of gentian
violet staining the co�::YUlum violet.
placed under a heat cradle.

The patient is then

At fifteen minute intervals

thepat:i.ent is tSprayed five tilbJ.

If' necessary, he may be

sprayed at intervals of one or two times daily.

If the

coagulum is present after two weeks, it is soaked off with
sod:tum bicarbonate solqtion and somen:mans of stimulating
epithel:fal growth is used.

'

:i

',.;;,t�-i

-32Aldrich (1) in 19:37 found on culturing burns older than
72 hours beta hemolytic and gamma streptococci were the usual
infectj ng agents.

This author regards a burn as an infected

surgical wound and believes death is usu:i lly caused by in
fectj on rather than toxic split proteins.
hill is used to rrove his point.

The work of Under

Underhill used strychnine,

methylene 1:i ue, and trypan to determine the amount of ab
sorptj_ on from a burntearface.

Blood cultures were alsopade

and found to be. positive with t�e same organisms as found on
, the surface.
1

Mention of the theory that gentian violet kills

all gram posi.tfve streptococci which cause the toximia; how
ever, he believes a canbination of acriviolet and brilliant
green do the job better.

The technique involves a superfi

cial clean up unless o'.fl has been used prev:i. ously; then it
becomes necess.3,ry to remove oil.
each hour until

The areas are sprayed

an eschar is formed.

Gentian violet is recommended on first and second de
gree burns by Cogswell and Shirley.

rt

would seem that a unif9rm treatment for burns was

not adopted by the Brj ti sh Armed Forces as Wakely (81) pre
fers a one per cent gentian violet and merthiolate 1:5000
jel1y on gauze as a first aid

dressfng.

Whfle

he recom

mends eod l:f.ver oil for bu1ns of the face, and castor oil
and one per cent cocaine for burns of the eyes, he uses
dyes for other burns.

After shock :f s treated, the area :i.s

cleaned and covered with a warm saline pa.ck.

After five

-33minutes warm two per cent gentian violet or the triple ani
W'nen the surface is dry, another coat

line dye is appl:i. ed.
f s applied.
applied.

When five days have elapsed, no more dye is

The triple dye consists of gentjan violet 1:400,

and flavine 1:1000.·

rr

the burned area is cpite large,

saline baths are used as long as can be tolerated then dye
or tannic acid are applied.
the dye fs reapplied.
are made.

Whenever there is a mo:f.st area.,

Saline dressings are used before grafts

He also menti.ons the use of two per cent copper

sulfate as first �id for phosphorus blrns.
Attempts have been made to canbine tannic acid, silver
nitrate and genti.an vjolet such as that recently used by
Ross and Hulbert (70).

They use tannic acid ten per cent,

silver n:f.trate ten per cent and gentian vi.olet one percent
aqueous.
The dyes seem to have the advantage of being accepted

,.

-by more men as an antiseptic where �annic acid alone is not;
however, Cri.le states that both tannic acid and gentian
violet are antiseptic.

It takes longer to form an eschar

with dyes than :ft does with tannic acid-silver nitrate
method.

One additional disadvantage is the difficulty of

keeping the dye on the patient al.one.
istba.t. the soluti.on is stable.

Another advantage

With the excepti.on of the

items above mentioned, the treatment seems tohave the
same ad�antages and disadvantages of tannic acid.

··:

'
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Vari@us work!bs bEen done from time to time on tne ab
e,orpti. ve pov:r er of a burned surface with much d:f scussi on for
each side.

T!nderhill, Kapsi.now, and Fi. sk (80) did experi

mental work by injecting phenolsulfonep})thalein and strych
nine into burned areas and found. that
absorption was inhibited.

ro mJB red

to colirols

From thi. s these men inferred that

it is unlikely any toxic substance would be taken up. by the
i

blood stream; however, since this is another debatable ques
ti. on whi. ch is as yet unsettled, reference f $filade to the
'

wr:iti.ngs of Pack and Davi.s (62) which gives nany arguments

'

both for and against absorption ancli.n the end admission is
.made that the toxin of burns :f.s unknown.

It may be stated.

that some substances a.r e known to be absorbed from burned
surfaces as is stated when the various mercurial dressings
are discussed.

Mason, Paxton, and Sho·emaker (52) found

potassium iodi.de to be readily absorbed from burned surfaces.
Rocker and Laml (38) :i.n some recent· work found sulfanilamide
to be a re d:l ly absorbed substance.

SUlfanilamide was

sprinkled, n burn ed. surfaces and the blood level of the drug
was:neasure

and :i.n from two to six days; it wa.s found "to

range in c ncentra,ti on of from one to thirty-three rr.gm_•. per
. cent.

The blood level varyf_ng directly wi.th the size of

the burned area.

-35?ram the 8.bove it 1:·.could seem 1ha.t ru lfanj lamide applied

locally may have a tvmfold action by acting locally and al
so on any orgeni srn in the blood stream; however, the f:fr st

record fuond of using sulfanilamide was by Cohen who ad
mtni stered the drug orally.
s eri E's o·f vrar burns.

Here !the drug was used on a

In England recomme.m ation 'Nas mad€ by the War wounds

Committee of the Medical Research �ouncil (83) first aid

is to o:, nsi st o·f coveri.ng the burnt surface with a sterile
dressing of vaseli.ne gauze or 1 i.nt .l

When the patient

reaches the hospital soap and ,Hater are used to cleanse the
area.

used.

If oil has been used on the. surf'ace, ether soap is

Irrigation

is

moved aseptically.

done wt th salfne , and debris

is re-

The lk in and the burn are dried and

dusted ti th sulfani.lamide.

If co��lants are used, sulfa

nilamide powder :is dusted fnto any! cracks.

When there

is

no coo.gulant applied, a tulle grasl dressing may be applied.

The dressing consists of curtain net impregnated w:f.th e6t"t
paraffin 48 gm. to balsam of Peru, 1 gm.
dressing six or

After this first

eight layers of' ga1;1ze soaked in warm nor

mal saline are applied.

The gauze is alvayskzpt moist.
I

The first few days the gauze is chf15ed every three or four
hours.

The tulle gras is changed

tw:i

ce daily at first and

later once. If it i. s possible, th� whole part should be
immersed in a bath so the dress:i.ng willfloat off. , rt
may
take half an hour to do this.

The area ;is powdered with

#c

-36sulfani.la,nide and dressed as before.

This type dress1ng

is especjally recormnended where the lEsion is a circumfer

ential lesion of a limb.
Euglamide, a glycerin sulfonamide paste, is reported
by Robson end '!lallace (68).

Five grams of dbricide (a

sulfonamide powder solubl€ in waste which forms a neutral
solution) is mixed with 100 cc. of glycerin.

The mixture

ism ated until the so11d is dissolved which usually takes
thirty minutes.

Ten cc. of cod liver oil are added while

the mixture is still �arm.

Fine kaolin, usually about 60

gms., is added to yield a smooth paste about the consi st ency of thick cream.

The paste is a JE rmanent one.

The

burned area is covered by first making a thjck spread on
a dressing and then applying the dressing to the area.
Daily applicatjon 5s especially necessary over the face ,.
flexure regions, and when infection is present toldeep the
concentration of sulfonamide high.

The authors believe

kaoli.n helps produce a fl ow of lymph and antibodies to
the areas.

Glycerin j s said to abs:> rb water and ks ep down

the amount of edema.

Twenty cases were reported which

were mostly second d€gree burns,

Eli sters and loose epi

dermi. s are removed before the application of the pas1;,e.
Occasionally the paste causes eJjght pain on initial ap
pli cat:i on, but later is said to be non-irritating and
healing, and a clean surface suitable for. grafting was
soon obtained in the one case where it was needed.

-37Jl:!ilford (58) also mentions eu.Jla'.Tijde wni.ch he says was in
troduced by the Edinburgh school.
·1ower ( 29) utj li zed rlf ete.c3.ine tv10 per cent topically
when cleansing the burned arEa.

The wound is cleaned up

pretty well and then the burned area is first overlaid w:i.th
a. strj_p of steri.le gauze impregnated with scarlet red oint
ment so that the meshes are not occluded.

The first dress

j ng is overla.:id vrith a pad of gauze and cellecotton mois
tened with a freshly boi. led one and one-half per cent solu
tion of sulfani lami.de in 'INater.
solution.

This is a supersaturated

The area :is c ::,vered with waxed paper and band

aged into place w:ith stockinet.

The scarlet red bandage

is le:ft i.n place i:f the surface is dry until area is
healed.

If not, replace the sul-fanilamide dressing.

Vlhen

frankly purulent, sulfan:i lami.de i s applied directly and
pressure :j_ s made by a sponge.
daily.

Dresmtngs are then changed

Early gra.fting is advi SE:d in third degree burns.

Several cases are reported.
Sulfadiazine has been used recently at Johns Hopkins
Hospital according to an article by Pickrell (65). After
the initial shock treatment has been instituted, the burned
areas a-re sprayed w:f.th sulfadiazi.ne in tri ethanolamine
e:fght per cent.

When the i_nit:ial sprayfng is over, de

br1'dement of all blebs and loose tissue is done asepti
cally.

Spray:i ng i s done eaci:1 hour the fj_r st day, every

two hours the second, every three the third, and every

-38four the fourth.

At th1 s time a thin transparent eschar

should be present.

In ten days the edges of the eschar

begin to sepsrat e from the epithelium ben ta. t�.

If so de

sired, compresses of the sulfadiazine may be applied.
Where a third degree burn is present, the eschar j_ s left
on for two weeks.

In treating second degree burns the

same debridement is used, and the areas are sprayed sev
eral times.

If the patient is not hospitalized,

the areas

are covered with sterile vaseline gauze or ointment con
taining five per cent sulfadiazine and eight per cent
triethanolam�ne in a stearin base.
unless the af ea is exposed.

Here no eschar forms

The eschar allows the attend

ing surgeon to watch the progress of ,the wound which can
not be dane,With tannic acid.

I'his eschar is strong yet.

pliable and elastic so that active exercise and some weight
I

bearing may be done.
Of the sulfonamides th:ts sulfadiazine method seems to
be the best as the solut�on has a pH of about
I

8.7. The

mimture does not stain, is almost odorless, does not injure the

ec i:rjl,

mucous membrane or granulating surfaces,

and can be used in and around the eyes v,1th impunity.
,though the.
hours after

Al�

lfad:iazine is detected in the blood a few
area is sprayed, the legel falls promp1)1y

The results of 115 cases' have
staf'f' believes.more
been tabul�t d and the Johns Hapkins
when the esc' ar is formed.

,,

rapid hEal;ng took place than wae the case with previous
methods.

The relief of pain present made it possible in

mgny cases to di.spE.n�e with a

narcotic.

·rne princi.ple

disadvantage Reems to be the attention required when
giving- the repested sprayi.ngs.

•
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HISCELLANEOUS DRESSING
One of the earlier dressings was that used by Hip
pocrates j_n 430 B. C.

He used old swine seam mixed with

rE'sin and bitu:.nen warmed by fire and bandaged to the area
according to Zej ss.
L::istonifBI1t::ions that he recommended holding the burned
part in a fire or plungj_ng it in a hot liquid; however, he
does npt reconnnend the method.

He does recommend separa

tion of the parts 1nvolved to avoid cohesion.
:Mentton of' the open air treatment is made by Attlee
who merely places the burned area so the cicatrix will form
as large as possible so the netraction won'b be injurious.
Foote states one form of treatment i. s to expose the burned
area to the air so the surface of a second degree burn vdll
dry.

Du sttng powders may be used such as bi srruth subgallate,

bismuth subn::i.trate, or nosophen.

Lexer and Bevan use dress

ings conta::i_ni ng powdered bismuth and starch on both second
and thi.rd degree burns.

For final separat:i on of the eschar

warm water baths are used.

rn 1913 Moorhead ( 60) 111enti oned

the use of the open air treatment again.
On the theory that a:i.r should be excluded from first
degree burns a warm loti.on was used on .a rag by Holmes.
Laudinum was sometimes used :fn the lotion.

Sometimes the

areas were painted with ink, with whitewash or flour.

The

same au·thor recom.1nends tlB t hlrned areas not be dressed
too often.

.,,,J

-41Helmuth described the Henriques' method which is the
. applicati.on

f a solution composed ten drops

o

o

f eitner arni

: ca, cantharides, or urtica areus to one half p:int of pale
· brandy.

Another prescri. pt:i. on calls for

, sote to one pint

o

f -water.

ne ounce of crea

o

Dry earth is sa::f d to have had

ite �dvocetes; however, if suppuration is present calen· dula is used both externally and internally._

rn

cotton
1

1890 it was recognized by R berts that sublimate
o

will p ison the patient if used over large areas.
o

Another author, Horwitz, 'Writing during the sam�i od

i

1r.ecorrnnended the use of b:f chlor::f.de gauze spread with vase: 1:i e and dusted with iod f rm. Another mercurial has been
n

1

used

I

o

more recently.

o

Af'ter giving opiates arid doing a com

plete debr:i dement Turner (79) swabs the area wi.th normal

!saline.

Then a swab containing two per cent aqueous mer-

lcur:f chrome is applied to the 1:,.rea, and the area is dried.
1The procedure :i. s repeated four times the first day, three
,times the second and. twice the third. If any c llection o

'of pus is present, the crust i.s removed, the area swabbed
�nth saline, and mercurichrome reappli.ed. The patient
µrust be turned freely, or the crust is a.pt to d:isi.ntegra�e.

''

I

I

.I

'�

I

.Although the 'Writer clai.ms many local advantages for his
I

method of treatment, it seems he did not look far enough

hece.use Graham (30) cites the work of Arnaud who treated

n1ne cases �1th mercurichrome dressings.
\

Tn this series

:!ther nephritis or other symptoms of mercurial pois'bn:fng
i

ii

'
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-42or me!"cury we s detected in the urine in tvtenty-four nours.
One mention of lead lotion was mc:;de by Horwitz.

He

also :n€pti oned Unt soaked :i.n Goulard' s water (a li.quid
c,ontaining l�ad subacetate) or iodoform as a local anti

septic, or rrrucilage of gum acacia.

Sodium bicarbonate

was also used as :trt•makes an ,alkaline nE dium in w.1ich auto
lytj.c enzymes do not wo!"k.

The use of a weak carbol1c acid solu�ion has also
been recommended by

Hor��tz, but Pack and Davis believe

that its antiseptic and analgetic properties

are counter

balanced by its neuroti zing powe!" and p e:netrative power
so fts use is contraindicated.
l'urpentine was applied in saturated compresses by
·practitioners in the J.ate nineteenth century to

cause re

lief of pain and early healing; however, oil of turpen
tine is known to pharmacologists

as a rubefac:i.ent which

may penetrate quite deeply causing vesiculation which is
painful and slow to

re al.

The surgery books of Gallaudet (27), Pick (64),
Walsham (82), and Careless and Wakely (10) contributed
nothing new to t!"eatment.
Levings menti.on s the use of acetozone l: 2000 for
first and second degree bu!"ns, and hot acetozane solution
was to be used on the surface until granulation ti ss.ue is
formed.

When granule.ti ons appeared an· ointment cons:i sting

of a zinc oxide ounces I, powdered cinchona ounces I.� and. .
extract of opfuril grains TT was applied.

'
. ', . .�
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other dressin;;s mentjoned by Pack and Dav:ts are

potassium perma.ngauate whjch they believE: inhibtts ti1e
growth of new Epithelium and slightly irritates the burned
ere a.

Cl1loretone :! n the strengt.h of onE dran1 to :1 quart

of water has been used for the relief of i:ain, but on
large areas chloretone po:i sonjng may result.
Harkins ment:i one that Robi.nson introduced the use of
horse e.erum.
Following ';lorld \Var I 1,:erci er (56) advocated the use·
of ten per· cent iodine in alcohol of ninety degrees for
burns of the f:i.rst and second degree.

iro bullae were

ruptur€d, cmd the tincture was applied daily.

Pain was

exp; r:i enced for a few seconds at the time of application
end then rel id' was noted.

Appl i.cs,t:i on was made rapidly

with a saturated cotton swab. 'Mo debridement was done,
Where a pat:i E:nt was eoncoun terE-d with a skin Vf;;ry sensi
t:ive to paj_n or :if they complained a great deal after one
appl:i cat:i on of' the tine tur€, vapors of nascent iodine
were used dajly.

Crusts were left on till they fell off.

For nervous pati:ents he gave morphine or inhalation
When a third degree burn was encountered,
and after
iodine was applied. to the surround:irtg surface
anesthesia.

septic means were
the slough of' dead parts, ordinary ant:i
used.

/�
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,n lli s

1

(84) did a complete debr:i de:nent by excising

all traumatized tissue which mignt for:n toxins.
mal €xpel'."irnentatjon was done after one case.

Some an:i

1,1ne method

·was initiated :following some work done by Cannon on ex 1:eri
m ental tnaumati.c shock.

It was bel:i ev€d by excision re-

1:i €f of toxE:m:i a, reduction or elimination of J;E.in and
ha:::tening of local healing were accomplished.

In a large

burn this would be c;,uite an extensive procedure.
Act:inotherapy ·was described in a paper by Kessler (45)
in 1926.

It was believed that light therapy is close to

what nature would h':'.ve.
ings were used.

No solutions, ointments or dress

Delafj eld and Pruddens are quoted as

having said tliat with burns there i sapt to be a conges
tion of brain, and thoracic end abdominal viscera plus a
blood and lympb. stasis.

The deep therapy lamp or electric

bath cabinet does away wi.th the above, and it alS> causes
a cutaneous hyperemia where the blood can absorb actinic
rays.

ro car�y the reasoning fe.rther hestated that in

this manner increased amounts of toxin are carried away,
tissue vttality i.s increased, body resistance is increased,
and metabolism is balanced. - Th� burn is sterile at the
start and actjn5c rays keep it sterile.

Only three cases

are presented, but goo� results were obtained for each.

Light penetration was used for one to two hours daily
followed by air or water cooled ultravi.olet light.
following advantages were claimed:

The

rel:i.eve.s pain, keeps

-45d.ov,m infecti. on,. stirnulatcs epj thel:i al growtn, eliminates
scars :i.nd cont,..actures, normalizes red and whi.te blood
counts, acceler.';:.tes elimination, normalizes body metabo1 -r sm, a wonderful ton:i c, and makes for a grateful pa
tient.

At the time t:1e paper v:as read Fouts, Moor, Gib

son, Patterson and Kes.sler endorsed it but not mch more
·was f'ound :in the literature.
Injuries where there :is no danger of acute toxemi3.
were treated using sali cyl:i c esters.

Stevrart ( 75) first

experimented v:rith acetvl-salicyl9.te which was found to
· be definitely analgesic and slightly irritating.

In one

third of the cases the results were bad as there was in
fect; on.

One-half per cent di chloramine T was added and

ninety per cent of the results were good.
was unstable and st:i 11 irrita.ting.

'ri1.e solution

Fi. ve per- cent abra

ci de soluti.on 1:1000, an isomeric substituted phenol, was
used to replace di chlora;njne T.

Itc,:1i_ng and scaling was

pref:,ent rven after the Je sion had healed.

Benzyl and

methyl sal:icylate were used but they had no advantage
over amylsalicylate.

The :final preparetion was a.'Tiysali

cyl,ite containing abrac:ide 1:10,000.

The technique was to

cleanse the are& with normal saline and remove all the
raised ep:l tl1elium.

SvJabs made of two or three layers of

gauze are soaked in the mixture and applied directly to
the area. The gauze is covered ,�ritn a v,ool p:i.ece and
baridaged •

The swabs are und-i sturbed, and. in three or

-46four days new SW8.bs ar€ placed on top after the serious
The swabE are left on un

discharge has been ·wj ped avmy.
til th€y sepe.r,0te off.

rhe re�--o:;-t:, s;e::1.ks of fjve third

degree and thirty-sEvEn sec:md degrse burns.

'r�;vo cases

compelled the use of a stron5er antiseptic.

rreetment

varj ed from seventeen to t11 -t rty-seven ds11s.

The longest

tjme was due to third degree burns with infection.

All

types of burns were considered.
DeWh2ll:y (19)used a m:f xture of dextrose, levulose,
and sucrose on burns of the second d�g-ree.

The htgh os

otic pressure csuse£ the blisters to collapse.
Burned greas have been cl es.nsed ·with hydrogen peri
; de according to Flynn ( 25) w�o :follows w:i th a spray
....

\

/

insul:fn to the burned surface.
v ith an atom:i zer twice daily.

:-nsulin 1.s sprayed on

The insulin was believed

o tncrea.se the metabol:i sm of new cell growth and f'orm
1 ealthy granuls. t-t on tissue.

T:f a gra:ft' s growth became

luggish., hydrogen perioxide is applied locally followed
:i nsul:i n to st; rru.late grm,1,th.
Last ye:ar Eatthews ( 53) used an anE:stheti.c dressing
v,nen using the tulle gras dressing on burns.
owdered Decicai.n base was used.

One per cent

0 .1 per cent percai.n

ay be used, but it rre.y cause j_rri ta tj on and tingli.ng.
js dressing is said to bring the patient much rel:i.ef.
, terilizat:ion abOV"e 1500 C. is impos8:ible because the
esthetj C may decompose.

-47The technique of Stopford-raylor (76) ut:tlizes perfor-

ated o.f 1 sj lk.

A simple z:tnc ointment paste i. s spread to a

breadth of one-half inch from the edge of the burnt 9.rE-:a.

A sheet of sterile oilEd silk with one-eighth inch holE:S

one-1:1.A.lf inch apart cut in the shape of thE burn �vi th one

half inch overlap is placed directly over the raw surface.

Dry gauze made into saline compresses j_ s put ?n top of the
silk and bandaged into place.

The dressing i it changed

twice a week although the gauze may be ch�ed daily.
I

Vfuen the margins are cleaned, the oiled si.lk is sterilized
and replaced, and as the part heals, the edge$ of the silk
are trimmed.

The report states that one case :had burned

areas al.even by f'lve incre s on the back of ea<eh thigh,
some thickened scar ti.ssue was present, but

it

was believed

the amount oompares favorably w.i.th th:, t presertt vi.hen other

methods are used.

Stopford-Taylor reasoned tijat the epithe-

1:fum should proliferate in its own serousfluidi..

Drainage

was believed to be sufficient and the wound has its own

bacter:i ocidal action.

Foile, a water in oil enrulsion of benzocaine, oxyqui

nol:i.ne, and calcium soaps, was not accepted by New and

Non-official Remedies.

I

1

One of the most recent t eatrl!nts is that of Mellon

(46) who started experimenting! because he noticed sulfur -

water had a benign effect on s�nburn.
of treatment make use of one

r .

Since most methods

ug which has a ;property

-48tra t is highljght€d or is a combination to get the. best
effect, hydrosulfosal t a sulfhydryl solution, was devel
oped.

The solution contains calcium from calcium oxide

O.E4£ per cent, total sulfur 1.46 per cent, sulfur as
sulfide ion 0.3 per cent, sulfur as thiosulfate ion 0.22
per cent, sulfer from polysulfide 1.256 per cent, and
sulfhydryl ion 0.237 per cent by analysis.
contains 10.56 grams of rolid.

The solution

The SH group is in fifty

times greater concentration here than in the blood.

The

pH of the solution is 10.2, but the carbon dioxide in
the air causes a drop in pH so that a collodial precipi
tate of sulfur is formed and hydrogen sulfide is given
o:ff.

The prec1.pitate forms a flex:i.ble eschar.

present belief is that absorption takes place.

The
Tissue

culturcs in whi_ch the solution is diluted to 1:500 and
1:1000 show stimulat"lon of fibroblasts.

The bacterio

static action i_n vitro has not been fully explored.
to 0.3 c.c. given intravenuously to a rabbit is fatal

0.25

but

when 5 cc. or more diluted in water and injected.there is
no evidence of toxicity.

One hundred and fifty cases

were tre9.ted of which two thirds required hospitali zati on.
Debridement was done under anesthesia although it is not
necessary for good results..

The solution is diluted half

andha.lf v-ri th wat.er and sprayed on the burned surfaces

-v

every twenty to thirty mi_nutes.

In the eye a three to

five per cent solution is used.

No evidence of a toxic

-4Scondi t; on from bacteria v.rns found :in any case.

Durj ng

the first twenty-four hours a snarp tE:npErature rise to
104 ° to 1C6 ° F. vras noted.

After t:ie peak j s reacaed

there is a r:=ipjd fall untjl the enc of t.ne twenty-1· ou r
hours g,nd then the fgll j s by lysj s. The urine s,1.ov;s
of .sulfw·
a high output,1 whEn determ5ned as sulfur dioxide. l'he
output is highest the first day.

•

Animal exper:i111m1tion was used to develop a tech
niq_ue in which ani.mals 'Nould di.e :i_n shock in six to
eighte:en hours.

When hydrosulfosol was used a number

of cases lived several days to one week.

The solution

is a reducing agent so tat anaerobes will live in an
open test tube; however, in vivo there is a paradoxical
bacteri6static action.

Wonder :is created about the

in:iti_a:J.. temperature rise wtlich may alter the metabolism
and the sye,tem to rna.ke the tissue more resistant.

Evi

dence is incom .r;_;lete tba t hydrosulphosol tends to count
eract shock; however, Wellen believes ti1e miti.gation
of pa:i.n reduces shock and the exclus:i.on of air relieves
pain.

Sulfhydryl compounds are form€d with the prec:i.pi

tate and glutath:ione, a normal comp6nent of the skin de
pends on 'reducing sulfur to SH (sulfydryl) f'or nutrition
al value.

I
.

I

'

Sur.WARY

The general concensus of. opinion seems to be tm t
before any locsl treatment can be attempted the patient 1 s
geners.l condj tion sh0uld be taken care of.
Since the b9$jc cause of toxemia nas not been defi

nitely establ-i shed, :i.t :is d�fftcult to treat the cause so
any treBtment rnust be empirical to some degree.

Most

tre!3.tments recommend the cl eansi.ng of the burned area in
some manner.

r.�ethods of cleansing vary from complete

surgical exci s:i on to :irrigati.on.

Preli m:i_nary cleansing

of some sort j s an essent:i al part of mo st tJpes of' local
treatment.
Of the modern developments or red:i_scoveries the tan�
ni c ac:i d metl1od seems to be the first step in a large re
ducti.on of mortality rates; therE::fore, this treatment be
came quite popular.

Bettman offered the greatest improve

ment in the treatment by :i.ntroducing silver nitrate into
the techn"ique.

If a coa�um is ded.red, i.t would seem

advi.sable to create one as s.oon as possible to conserve
body flldds.

Bettman conveys the idea the :fluid is lost

:from ,the body wh-r le Harkins seems to believe most of the
fluid is lost into the tissues a.round the burn.

An out

stand:! ng princi.ple is the precipftati_on of any protein
wh::i ch may be toxi.c •

A major disadvantage is the con

striction of the blood supply by this dressing when the

, ,;

.. . ,, ... ... . ,.-

-51injured area surrounds a limb. Vari. ous men f:ind it ad
vantageous to use some sort. of becterioc:f.dal solution
with the tann1c acid.

Since the tannic acid does not

stimulate the growth of ep:i thelium, sttmulant� such as

the scarlet red ointment have not been used.

The use of some sort of a protective covering has

long been advocated to exclude air and act as a covering

to replace the natural one lost.

The most recent type

has been the paraf.f:f.n d:eessing which can be said to be

non-toxic and easy to remove in case tnere is a desire to
inspect the wound.

Paraffin stops the loss of' fluid and

the entrance of' e.ny new infecting agent.

In general there

seems to be little advantage over the tannic acid nethod
except the ease �dth which the covering can be removed

from the wound.

Oily dressings were at one time quite popular and

still seem to be popular as :first aid when used by the

· gere ral public.

If' the physician does not intend to use

an oily dressing, much difficulty is encountered when an
attempt is made to clean up the wound.

Carron oil was

the most popular oily dresstng. The most recent innova

tio� is the use of an oi1y base containing some :f'orm ot

Vit.e.min A which seems to be stimulating to tissue growth.
The research done on the interfac:f a.1 films seems to be

one which can stand further investigation; however,- the
clinical results formerly obtai.ned by the utilizing of
'•

-52oily dressings do not seem to compare favorably wi ti1 the
results obt9ined ue<in':s more modern :nethods.

Clai. ms have

been mA.dE that codliver oil h:=is some bacteri0cidel effect.
It seems t::1e oily d'l'."e2 sj ngs do not rEmove :iroteins e.nd
thdr nroducts from ti1e burned :=i.rea S'.) thC-Jt no 8bsorption
\dll t =oke pl9.C€,,
0

It would eeem that every :;,eri od has its advocetes
of wet dressings.

i:'he outstand4 ng value seems to be: t.he

irrigation of an infected A.reg,.

As contrasted to the

coagula.tive forr,1 of t:"."eatmE:nt, an attlmpt is made to
wnsh away any tmdc protein or protein, productsratnE:r
than trap ft.

The use of a wet dressing does not stop

fluid from lea.vi n;;t through the wounded surface.

Perhai;s

one reasan for the popularity of this type of treatment
is that many burns are grossly contaminated by the tiIIB
it is possible to begin trest'Tlent,

Hen 'Nith mec.1anical

ability seem to enjoy putting thejr ability to use in
dev:i s:ing some mEthod of wet drE,ssings.

The u·se of the

envelope meth0d seems to be an i de8l one where a com
pound fr9ctnre accompani cs the burn.

Vvet dressin5s are

s!'dd to 8�d in the prolifer!Cltion of epithelium wr1ich :ts
an adv'3.ntage over coa,gulati.ve treatnents.

Here one need

not worry about the dressing constricting a limb, but
exerc:i ses mayl be sterted esrli E.r the.n in other for.:ns (jf
tre:1.trnent.

7:}ie vret dressing c€'cns t0 !Tiske a suitable one
i

fo!' g-r'':\.ft:ing �vai lab le at an earlier. date.
I
I
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When one thi.nks of an an,tiseptic dressing, one often
thinks of dyes.

The dyes have _be€n used alone as it is pos

sible to form an €schar, and they have been used in comh-lna-,
t 4 on •,.r,;i th both tanni c ad. d and si 1 VEr nitrate for their an
ti sept:f.c value.

The dyes seem to .f'jnd favor vrith those who

agree with the bacterial theory of toxemia.

Some men be-

. li. eve a thinner eschar 1 s f'ot"med which tends to decrease the
danger of a co:rt racture when the dressing :f s used around a
limb.

The eschar here is formed much mo!'e

a �wly

the tannic ac"d-silver nitrate method so flutds
well conserved.

than with

are

not as

At present the dyes find some favor as a

first aid dressing when used in an ojntment base.
Since the sul:f'onami des have been clinically used for
many things, they have also been tried on burns.

The de

velopment of the glycerin sulfonamide paste :ts a handy
dressing whi ph is finding some popularity.

The most valu

able of this group would appear to be the sulfadiazine
dressi.ng which was reported from Johns Hopkins Hospital.

The sulfonamides aid in combating any bacterial infection
from both a local action and from the blood stream. From

the !!1 terial available :it would seem that of the sul:fona
mi des, sulfan:flam:f de :fs absorbed to a higher degree than
any other.

The true value of the sulfonamides does little

to conserve body flu5.ds which may leave from the site ot
the burn.

TTnder the heading of miscellaneous dressj_n3s are: in
cluded the various types wh:i.ch have rE0cei.ved little popuf );
'
'

uii:�: ·t:1 ..

-54larity.

I�any of these methods have not been inv€stigated

except by clinical observation. The use of an anesthetic
dressing such as descri.bed seems to be of particular value in
9llaying the pain in a fi.:rst degree burn. The most recent de
velopment seems tD be the hydrosulfosol wh:i. ch makes use of
the sul:fhydryl group.

rncomplet€ experimiental work has been

done but that done seems f'avorable.

The :rethod of action is

as yet unknovm.
The various authors mention many methods to stinrulate
epithe1:ial growth.

One of' the newer ones is the use of in•

sulin. The recent trend seems to be toward early skin grafts.
Throughout the literature from the Civil War on mention is
made of grafts� but the development of the dermatome bJ Pad�

gett (63) has made grafts more popular along with enabling
the surgeon to obtain better results.
The first aid treatment recommended at the present
seems to be an attempt to give the people something to do
and yet keep them from interfering wi.th the treatment to
be given later on !
Most -of the literature refers to thi.rd degree burns
which present the greatest problem.

It seems probable

tm t the pree,ent conflict may make more changes in the
treatment.

The type of treatment seems t.o d9pend on the

faci.l:fties available and on the time interval between the
injury and the receipt of treatment..

The development of

the Padgett dermatome and the conditions created by the

.

uresent conflict favor the treatment of burns of the

-55various regiJns of tne body will in time necessitate
different forms of treatment.

_51....
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